This article is a discussion of occupational cancer in Italy. The introduction provides the necessary context of Italian industrialization and occupational health regulation. This is followed by a review of Italian epidemiologic studies of occupational cancer risks considered in terms of relative measures of risk and attributable risk of carcinogenic agents or exposure circumstances. We attempt to establish the number of workers exposed to carcinogens in Italy and the intensity of their exposures. Finally, the Italian system of compensation for occupational cancer is discussed. Several cohort and case-control studies have addressed the issue of occupational risks, mostly among male workers. The results of these studies suggest that the growing incidence of and mortality by mesothelioma is explained by the widespread and intense exposure to asbestos in some Italian industrial settings. A high attributable risk of lung tumors among male populations in industrial areas of northern Italy is explained by occupational exposures. However, insufficient data are available for clear definition of the extent and intensity of occupational exposure to carcinogenic substances. In Italy, we must prioritize and maximize resources in occupational cancer epidemiology and revitalize the role of national institutions. Recent legislation has established new regulations on the handling of carcinogenic substances in industrial settings, a new list of occupational diseases, and a national registry of mesothelioma linked to asbestos exposure. These legislative changes are expected to have positive effects. -Environ Health Perspect 107(Suppl 2): 259-271 (1999). http://ehpnetl.niehs.nih.gov/docs/1999/Suppl-2/ 259-271merler/abstract.html
Industrial and Regulatory Background Industializaton
In Italy the Industrial Revolution began in the early nineteenth century, considerably later than in other European countries such as England, France, and Germany. It Italy is remarkable for good manufacturing based on unskilled labor and for exploiting few of her own raw materials, although there has been mining of asbestos (chrysotile), bauxite, coal, iron, lead, mercury, pyrites, sulfur, and talc. Italy also has a longstanding shipping tradition, and there are dockyards in both the North and the South.
In the 1960s the Italian Industrial Revolution got a second wind in the rapid growth of small-and medium-size industries. Small firms producing the same product tended to cluster in particular areas. Large firms broke up into networks of smaller specialized artisan or family-run enterprises. These specialized enterprises employed local labor, so that particular areas became known for producing products such as ceramics, tiles, eye glasses, shoes, silk dyeing, furniture, or tinned food.
Thus, by the end of the 1960s, most Italian firms were small or medium size; 40% of the work force worked in enterprises employing 11 to 500 workers, and 3 million workers were artisans. In the 1970s, 7 million Italians were industrial workers, 1.2 million were employed in agriculture, 3 .3 million in tertiary activities, and 1.8 million in public administration. A further 7 million were believed to be involved in the underground ("black") economy, meaning they worked in unregistered firms or without paying for social security. One million of these workers were working two or even three jobs simultaneously. Women were an important part of this underground work force (1) .
Subsequent census data suggest that important changes in the distribution of the work force have taken place since the 1970s. Between the 1970s and the 1990s, the number of people working in office jobs doubled, and there was a 10% reduction in both the agricultural and the industrial work force (2, 3) (Table 1) .
Women worked in selected industrial and agricultural jobs but were virtually absent in other sectors. In some cases this was because these jobs were traditionally reserved for men and in others it was because of regulations. For Abroad, they were employed in dangerous jobs, where they often contracted occupational diseases. An example of this is the persistence of high mortality rates in Italy due to silicosis (4) . The economic boom of Cohort studies often detected elevated risks for all cancer mortality-up to relative risk (RR) of 2.7-because of high risks of tumors of the respiratory tract (RR values from 1.5 to 6.9 for lung cancer; from 5.6 to 150 for primary pleural cancer; from 1.8 to 4.5 for cancer of the larynx). The highest RR values were detected for primary pleural cancer among workers exposed to asbestos and for cancer of the bladder (RR values up to 30.6) among dyestuff producers (Table 3) . These risk estimates suggest that the intensity of occupational exposure to some carcinogenic agents has been very high in the past.
In cohort studies that use the general population as a reference, lack of data about patterns of exposure to risk factors and confounding factors in the general population can lead to spurious estimates of attributable risk (AR) .
Cohort studies can be used, however, to compute estimates of AR among the exposed (ARe: RR -1/RR x 100) ( (Table 5) . For unbiased estimates, the studies on lung cancer were based on population, and the probability and intensity of exposure was evaluated by hygienists from working histories derived from face-to-face interviews. These studies, carried out in northern Italy from 1983 to 1992, investigated the incidence or mortality in the male population from 1976 to 1986. We made no attempt to combine the results of these studies, even though this might have been useful (123) . In the general male population (the study base), the ARp for lung cancer from occupational agents evaluated as carcinogenic to humans varied from 12 to 39%. Estimates increased to ARp 25.5 to 48.1% when exposure to agents "probably" carcinogenic to humans were included. Occupational exposure to asbestos explains the largest percentage of ARp in two studies (20% of lung cancer in the male population in the dockyard town of Trieste in northern Italy; 50% of respiratory cancer in the male population of a restricted area of northern Italy where most of the work force of a factory was recruited) (102, 111, 112) . Among those exposed, the AR values varied from 31 to 84% for occupational exposure to agents that have been proven to be carcinogenic.
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Mesothelioma Due to Asbestos in Italy
The mining of asbestos in Italy began in 1870. The Balangero mine in the northern Italian Alps was a rich source of chrysotile, and this availability encouraged Italian consumption of raw asbestos. Both amosite and crocidolite have been extensively used in Italy. For example, amosite was used in pipe insulation and in shipyards as insulation applied in spray form; crocidolite (which was not banned until 1986) was used as insulation for railway carriages and was also applied in spray form. The consumption of raw asbestos increased sharply after the 1950s, when it became comparable to that of the United Kingdom and France. However, it was not until the 1970s that the intensity of exposure to asbestos in workplaces began to be controlled.
The cancer registries of Genoa and Trieste are now recording the world's highest incidence rates of mesothelioma (pleural and peritoneal combined) among males: 5 + 0.4 and 6.36 + 0.85 age-standard rate x 100,000 (world population as standard), respectively (128) . High incident rates of mesothelioma have also been 266 observed in the female populations of both cities (0.92 + 0.17 and 0.56 + 0.25, respectively); that of Genoa's female population is the highest worldwide. Because women do not work in shipyards of either city, environmental exposures would appear to be the most plausible explanation for this high incidence of mesothelioma (128) .
High rates of mortality from primary pleural tumors were observed in several shipyard areas of Italy: Trieste, Genoa, Gorizia, Venice, La Spezia, Taranto, Leghorn, and Naples. They were also observed in areas of Piedmont and Lombardy where asbestos has been used in textile production, automobile brakes, and in asbestos cement manufacture (129) . A positive correlation was observed between areas with high mortality rates from pleural and peritoneal tumors (130) and areas in which numerous compensations have been awarded (131) .
The high rates of mesothelioma detected in descriptive epidemiologic studies have been investigated and explained as being the result of high risks among shipyard, asbestos cement manufacturers, and textile asbestos workers (11, (132) (133) (134) (135) (137) and/or the 4-digit International Standard Classification of all Economic Activities (138, 139) . A team of industrial hygienists (or agronomists, in the case of the first study) assessed the probability of a person being exposed to various agents on an ordinal scale (i.e., unexposed, possibly exposed, certainly exposed, certainly exposed at high levels).
There has been a historical development in the methods for exposure assessment in the context of population-based studies. The study of hematolymphopoietic malignancies, in particular, reflects this development, which consisted of a) the use ofjob-specific forms (in addition to the general occupational history) in occupational interviews, and b) the standardization of exposure assessment procedures by experts, including the evaluation of inter-rate agreement (136) .
We used only a fraction of the information available in these studies for our estimates. In our preliminary analysis of the study of hematolymphopoietic malignancies, for example, we only considered the frequency of having been certainly exposed. More detailed information on intensity and probability will be forthcoming in future studies.
In the study of cancer of the larynx, 7.8% of subjects were certainly exposed to asbestos in their work histories. This is because the study was carried out in heavily industrialized areas. Exposure began around 1944 and was mainly in the metal products industry.
In the study of hematolymphopoietic malignancies, 35 men (4.8%) and 6 women (1 %) were certainly exposed to asbestos. Since about 1954, the construction industry was the employment sector in which more frequently exposure occurred; 26 men (3.5%) and 4 women (0.6%) were certainly exposed to benzene. Among the men, most of these exposures occurred before 1964 (when the law was changed), and only four exposures began after that date (three in construction and one in the metal industry).
The lung cancer study in Trieste assessed the cancer risk from exposure to asbestos (used in shipbuilding, Trieste's largest single industry) and PAHs (used mainly in steel foundries and metal working, both of which are also large employers in the area). Ninety-four of the 755 controls (12%) were certainly exposed to asbestos and 36 (3.4%) were certainly exposed to PAHs.
These three studies have limitations: they considered only a few carcinogens, they studied a relatively small number of subjects, and the areas where they were conducted were not selected to be representative of the general Italian population. It is possible nevertheless to make some comments on asbestos exposure in Italy in the light of the results of these studies.
The proportion of controls exposed to asbestos varies between 12% in an area dominated by a single industry (shipbuilding) and 4 Limitations of the Italian system of compensation for occupational cancer are the following: it is extremely rigid, it allows few workers actually to receive compensation, and it tends to discourage daims. We consider each of these problems individually.
The Italian system is rigid because it has shown little ability to evolve over time in response to new knowledge and conditions. The list of diseases for which one can be compensated has been revised only 6 
